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pnpcne. to $obfmg this proMcm^ it Itts sig p mii if ly been found that ooo-tooic surfactants 
from the froup «imiu i nf of monomylaied and diaoetylaied monof lycendes are readily 
soluble in the •atwnatiiFC* profieUant fases m e ntion e d, especially in heptafluoropropane 
(227X and prainoie the production of booiofeneous suspemiom wli^ 
ealttbits0g oiiisiandun lubrication propenies fof tbe dosim valve. 

Tne present tnvennon ftsaies lo a fuiii maieuncai conpusition tor tae as an aerasoi 
comprisiQg! 

a) a liquefied propeOaM fas or prapeUaM t» ni3ttore bai^ 

than I bar and less than 6 bar (20^0 from the pmp consistinf of unsuhstitmed 
hydrocarbons and partially to completely fltnrinaied hydrocarbons^ 

b) a tKMHionic stufactam from the froup co ntiutinf of monoaoetylaied and diacctybtted 
nnynof lyperidfffi 

c> a phmnaoetitical active tnycdicnt or active igfred i ent combination and« optionally, 
d) other co o ye ntt oti a l pharmaceutical e»cipients that are suitable for aerosol formulations. 

In an especially pr ef erred embodiment of the invention^ the aerosol compri s e s the 
alternative propetlant fas heptafloor u p mpan e (227). Thb propellam fas has the advantafe 
of alov>ervapoty presstneof appri>ytmatrly4barcomparcd with the hifher vapoiv 
p r essure of apprmimaiely S.7 bar exhibited at the same temperatiue by the alternative 
propellam fas letrafluoroethane (134a). 

The term 'pharroacetnical composition* defines a mixture of substances that is suitable for 
various applicatiora as an aerosoL preferably for inhalation, but also topically, in humans 
and animals, preferably in humans, and can be used for the treatment of various disorders, 
for example asthnu or allerfic rhinitis. 

The term 'aerosol* is defined hereinbefore. The pressure vessel for producinf the aerosol 
itself may contain the active tnfredient or active infredient combination cither in solid 
fomi as a suspension or in liquid form as an emulsion or solution in the propellant fas or 
propellant fas mixture compressed to a liquid. In the technical literature, the pressure 
vessel tofelber with its contents and the roeterinf valve are occasi nally referred to as a 
dosinf aerosoL Within the scope of the description of this invention, the term "dosinf 
aerosol* is intended to refer only to the contents f the pressure vessels. 
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heptanuoropropane (227X 

UTT* » ■»« «yl Bdical Of . sai^attd fa«y «id for 

J ncxaaecan yi. n-octadecanoyi or n-icosanoyl. 

P-eferably a WkaK,y, having a„ eve, na,nb„of carbon ..onu. ftl'^lpfc 



9<ts-<So(kcenoyl. letndecenoyl or -hexadccenoyl. 6<b- or 6-ifans-ocUKSeccnoyl. 9-ci$- 
or 9-iran»-ociadccenoyl or I l-cis-octadeccnoyl. 

EspeciaUy prefcned are acetylaied nioaoglycerides that are otMainable commercially 
under the Trademark MYV ACET (Eastman) and authorised by health authorities, e.g. the 
FDA in the USA. for use as additives for processed foods. Aoetylated monoglycerides of 
the MYVACET series are used as hibricants. plasticisers, noo-ionic emulsifiers and 
solubilisers. The products obtainable commercially under the name MYVACET 5-07. 
7-00. 7-07. 9-08. 9-40 and 9-45 are especially preferred. 

Most especially suitable are the liquid acetylaied monoglycerides. for example 
MYVACET 9-40 and MYVACET 9-45 K. that can be characterised as follows: 

solidification point: 7-8*C 

density at 20«»C: 0.98-0.99 1«/cm'j 

hydroxyl number 15 

acid number. 3 

iodine number 40-51 

saponification value: 370-380 

Surprisingly, it has now been found that it is possible to prepare especially homogeneous 
and stable suspensions using liquid MYVACET types, especially with active ingredients 
from the group of betasympathomiroetics. e.g. salbutamol or formoterol fumarate. in the 
mentioned alternative UqueFied propellant gases or propellant gas mixtures of component 
a) which do not damage the ozone layer. Surprisingly, it was also found that undesirable 
adhesion to the wall of the pressure vessel can be prevented by the addition of a polar 
solvent such as ethanol. Furthermore, it was found that, using the combination 
MYVACET and ethanol. other active ingredients from chemically different classes of 
substances also can be converted, together with propellant gases such as 227 or 134a and 
n-butane. into homogeneous and readily rc-dispcrsiblc suspensions that can be used as 
aerosol formulations. 

The non-ionic surfactant b) is present in the pharmaceutical composition in a concentra- 
tion of approximately from 0.0001 to 5.0. preferably approximately from 0.001 to 0.5, % 
by weight 
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In principle, then arc suitable for ihc aerosol fonnuUtioo iJI active tngiedients or active 
ingredient combinations c) thai are inert towards the propellani gas component a) and 
component b). the non-ionic surfactanu and to any additional excipients present The 
choice of active ingredient* is governed by the diagnosis and subject to the limitation of 
being able to administer the chosen active ingredient or active ingredient combination as 
an aerosol formulation, preferably by inhalation, but also topically. 

Suitable active ingredients are. for example: 

Alkaloids: bromocriptine, ergoiamine. atropine; 

Anti-allergics: aielastin. cetirizin. epinastin. nedocromil. disodium cromoglycate. 
ketotifen. pemirolast. tiaxanox. amtexanox. protopine. tepoxalin. mtdagUzole. picumast. 
quazolast, repirinast. suplatast; 

Antibiotics: (iisafungine. gentamycin. neomycin, minocycUne. eiythromycin. 
streptomycin, ofloxacin, ciprofloxacin, cephalexin, cefairizine. cefaclor, ceftriaxone; 
Antimycotics: clotrimazole, ketoconazole. amotoinn. bifonazole; 
Betasympathomimetics: bambuterol. salbutamol. formolcrol. salmeterol. pirbuterol. 
carbuterol. clenbutcrol, rcproterol. rimiterol. hexprenaline. fenoterol. bitolterol. 
terbutaline. mabuterol. tulobuterol; 

Anticholinergics: ipratropium, oxitropium. telenzepine. tioventol; 
Potassium channel openers: cromakalim. lemakalim: 

Corticoids: budesonide. flunisolide. bedomethasone. fluticasone, triamcinolone, 
fluocortinbutyl. butixocort. cloprednol. fluticason. mometason. tipredane; 
Mucolytics: acetylcysteine, ambroxole. carbocysteine, furosemide, aroOoride; 
Phosphodiesterase-inhibitors: ihcophylHne. isbuphyiune. zandaverine. enprophyllinc; 
Thromboxane inhibitors, e.g. vapiprost. ozagrel; Leucotrienc inhibitors. c.g. bunaprolast. 
ibudilast; 

Platelet aggregation factor(PAF) antagonists, e.g. ginkgolides or mequitamium; 
Antiinfective agents: pentamidin. hydroxychloroquine; and 
cytostatic agents such as methotrexate. 

Especially preferred are active ingredients that are used in inhalation therapy for the 
prophylactic and/ r acute treatment of bronchial obstructions, such as asthma, for example 
salbutamol. formoterol. salmeterol. disodium cromoglycate. nedocromil. oxitropium. ipra- 
iropium. budesonide. bcclomcthast>nc. flunisolide and triamcinolone. 
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ir ihey conuin a salt-forming group, the mentioned active ingiedients may be present in 
the aerosol in the form of the free compounds or in the form of their pharmaceutically 
accepuble salts. 

The aerosol comprises the active ingredient or active ingredient combination in a 
proportion of approximately from 0.0001 to 5.0 » by weight, preferably approximately 
from 0.001 to 2.5 % by weight 

It is possible to admix with the pharmaceutical composition, for example, customary 
pharmaceutical excipients that are suitable for aerosol formulations. For example, a 
^olvent having a higher polarity than that of the ttquefted propellant gas component a) can 
be added. Since the im^pellant gases or propellant gas mixtures of component a) have 
little polarity, numerous other, more polar solvents, such as ethanol. isopropanol, 
propylene glycol, dimethyl ether and mixtures of those solvents, which may be added in 
any desired concentrations, for example from approximately 0.1 to 30 % by weight, are 
suitable as additives. 

As additional excipients there may be added, in addition to component b), other non-ionic 
surfactants that increase the wetting and dispersibility of pharmaceutical active ingredients 
still further and/or, as lubricants, improve the mechanical valve functions and prevent the 
deposition of solids by adsorption onto the inside of the pressure vessel. 

Such additional non*ionic surfactants are, for example, sorbitan fatty acid esters, for 
example sorbitan trioleate, sesquioleate, monooleate or monolaurate, which are commer- 
cially obtainable, for example, under the Trademark SPAN, for example SPAN 85, 80 and 
20, polyoxyethylenesorbitan esters, for example polyoxyethylene(20)sorbitan monolaurate 
or monooleate, for example esters that are obtainable commercially under the Trademark 
TWEEN, for example TWEEN 20. 40. 60 and 80, oleyl, sicaryl or lauryl polyoxyethylcne 
esters that are obtainable commercially under the Trademarks BRU or GENAPOL, for 
example BRU 92, 72, 30 or GENAPOL 0-020, and block copolymers that are 
commercially obtainable under the Trademarks SYNPERONIC. 

Other excipients are, for example, pharmaceutically approved oils, for example oils of 
vegetable origin, for example from com, olives, couon seeds, rape or sunflowers, 
phospholipids, for example synthetic lecithin or natiual lecithin dervivatives that are 
commercially obtainable under the Trademark EPIKURON. diethylene glycol dtoleate. 
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leirahydrofurfuryl ofeate. cihyl oleaie, isopropyl myrisute, Slyceryl trioleate, glyceryl 
roonolaurate. monooleate or monoricinoleate, cefyl alcohol, polyethylene glycol 400. 
polyol fatty acid esters or cetylpyridinium chloride. Taste conectives. stich as saccharin, 
aspartames ami flavourings, for example dentomint. can also be added. 

The mentioned excipients of component d) may be added in a proportion of approximately 
fiwn 0.0001 to 10 % by weight, preferably approximately from 0.001 to 1 % by weigbu 
based on the entire weight of the pharmaceutical formulation. 

The present invention rebtes preferably to a pharmaceutical omposition comprising: 

a) a iHDpellant gas or propellant gas mixture setected from the group consisting of 
propane, n-butane. isobutane. di-. tri% or tetrafluoroethane (134a) and heptafluwopropane 

(227); 

b) a non-ionic surfactant from the group consisting of monoacetybted monoglycerides; 

c) a pharmaceutical active ingredient or active ingrediem combination from tiie group 
consisting of the antiallergics. e.g. disodium cromoglycate or nedocromiL betasympaUio- 
mimetics. e.g. salbutamol. salmeterol or formoieroL anticholinergics. e.g. oxiut>pium- w 
ipratropitun bromide, and corticoids. e.g. budesonide, flunisolide. beclomethasone or 
triamcinolone, and. optionally. 

d) further conventional pharmaceutical excipients that are suitable for aerosol formub- 
tions. 

The present invention rebtes preferably to a phannaceutical composition comprising: 

a) a propellant gas or propellant gas mixture from the group consisting of propane, 
n-butane. isobutane. tetrafluoroeUiane (134a) and heptafluoropropane (227); 

b) a non-ioruc surfactant from the group consisting of monoacetybted monoglycerides; 

c) a pharmaceutical active ingredient or active ingredient combination from the group 
consisting of disodium cromoglycate. salbutamol. salmeterol. formoteroU oxitropium 
bromide, ipratropium bromide, buctesonide. flunisolide. beclomethasone and triamcino- 
lone, and. optionally. 

d) further conventional pharmaceutical excipients that are suitable for aerosol formula- 
tions. 

The present invention relates especially to a pharmaceutical composition comprising: 

a) the propellant gas heptafluoropropane (227); 

b) a non-ionic surfactant from the group consisting of monoacetybted monoglycerides; 
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c) a phannaceutical active ingrediem or active ingredient combination from the group 
disodium cromoglycate. salbuiamol. salmeierol. formoierol. oxitropium bromide, 
ipratropium bromide, budesonide. flunisolide. beclomethasone and triamcinoloae and. 
optionally. 

d) funher conventional pharmaceutical exctpients that are suitable for aerosol formula- 
tions. 

The present invention also relates to a process for the preparation of the pharmaceutical 
composition which b carried out in a manner known perse and is described, for example, 
in the aforementioned "Pharmaieutische Technologie' on pages 736-737. 

The pharmaceutical compositim can be prepared by placing the pharmaceutical active 
ingredient or active ingredient combination c) in a pressure-light vessel and introducing, in 
any desired sequence of the steps, the non-ionic surfactant b), where appropriate the 
conventional pharmaceutical excipients d). and introducing the propellani gas or 
propellant gas mixture a), homogenising, and introducing the homogeneous mixture into 
dosing vessels suitable for aerosol formulations. 

If the active ingredient or ingredients is/are in solid, for example crystalline, form, they are 
to be comminuted, preferably by micronisation. The upper limit for the average particle 
size in the case of topical formulations is considered to be an average particle diameter of 
less than 100 and. in the case of inhalation formulations for the purpose of deposition in 
the respiratory irart. less than 10 micrometers. A particle size of approximately from 0. 1 
to 5 micrometers is preferred for inhalation formulations, which can be achieved by the 
use of convenUonal comminution methods, for example grinding in an air jet milL 

Component c) is weighed into an open batch pressure vessel equipped with a stirring and 
homogenising apparatus, and there are added, according to the formulation instructions, in 
the desired sequence, components b) - surfactant - and. where appropriate, d) other 
exdpicnis. for example ethanol. The pressure vessel is closed and the propellant gas or 
propellant gas mUture is inu^oduced. The acUve ingredient is homogenised in the 
propellant gas/excipient mixture in the customary manner, for example by stirring, 
shaking or treaunent with ultrasound. Using known Tilling techniques, the contents of the 
pressure vessel are introduced through the valve into dosing vessels, for example pres- 
sure-tight vessels consisting of tinplaie or aluminium which arc referred t in common 
parlance as spray cans and are provided with the customary dosing valves. The pres- 
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sure-iighi valves release approximately from 25 to 100 microlitfes in the case of inhalation 
dosing aerosols. 

The invention also relates to the use of the phannaceutical aerosol composition in a 
therapeutic method, for which a need exists depending on the therapeutic category of the 
active ingredienf or active ingredient comtrination present in the claimed composition. The 
pharmaceutical aerosol composition is especially useful for the treatment t>y inhal tion of 
allergic diseases of the respiratory tract such as asthma or allergic rhinitis, especially in 
the event that the composition contains active agents such as formoterol. disndtum 
cromoglycate or salbutainoL 

The invention also relates to the use of a non-ionic surfactant from the group of the 
monoacetybted or diacetylated monoglycerides for the preparation of a pharmaceutical 
composition that can be used as an aerosol Especially preferred u the use of a liquid, 
non-ionic acetylated monoglyceride that is known under the name M YVACET. 

The following Examples illustrate the invention: 

The active ingredient, micronised to a particle size of less than 6 micrometers, is weighed 
according to the Recipe into a previonsly dried batch piessure vessel, and die propellant 
gas or propellant gas mixture, comprising, in the respective concentrations according to 
the Recipe Example. Uw excipient ethanol. the non-ionic surfactant MYVACET and. 
where appropriate, other excipients. is added. After stirring and homogenising, the 
pressurised suspension is diluted widi propellant gas where appropriate, and introduced by 
the customary pressure All technique into aluminium <x glass vessels of approximately 
20 ml volume which are closed by a dosing valve. In the Recipe Examples, the amounts 
weighed in are each given in % by weight- 
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Recipe Example Uo. 


1 


2 


3 


4 


5 


8 


7 


foimoteiol fumarate 


0.017 


0.017 


0.017 


0.017 


0.017 


0.017 


0.017 


^>ratropium bromide 






0.068 


0.088 


0.088 






MYVACET9-40 


0.030 


0.030 


0.043 


0.088 


0.0152 






MYVACET9^ 












0.017 


0.034 


SPAN 85 












0.019 




ethanol 












5.0 


5.0 


n-butane 




69.953 


69.948 




89.745 






tetrafluoroethane 




30.0 


30.0 




30.0 






heptafluoropropane 


99.953 






99.810 




94.947 


94.949 



Recipe Example No. 


8 


9 


10 


11 


12 


fomioterol fumarate 


0.017 


0.017 


0.03 


0.017 


0.03 


ipratfopium bromide 








0.088 


0.154 


MYVACET9-40 






0.03 






MYVACET9-45 


0.008 


0.034 




0.017 


0.153 


SPAN 85 












ethanol 


2.8 










n-butane 






89.0 






tetrafluoroethane 




99.949 


30.94 




89.7 


heptafluoropropane 


97.375 






99.88 


29.963 
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Recipe Example No. 


13 


14 


15 


16 


17 


efii)iitemol base 


0.143 


0.143 


0.143 






dbocfium cromoglycale 








1.5 


1.0 


DUaOSOilKlO 












MYVACET9-40 


0.014 


0.014 




0.15 


0.1 


MYVACET9-45 






0.14 






ethand 


5.0 


5.0 


1.0 


5.0 


5.0 


n-lMrtane 




64.843 






65.1 


tetrafluofoethane 




30.0 






33.3 


heptafluoropropane 


94.843 




98.843 


98.35 





Recipe Example Na 


18 


19 


20 


21 


22 


23 


salHJtamol base 


0.142 












salHMamol sulfate 




0.142 










dteo<fium cromoglycate 








1.587 






jpretiopium bromide 






0.029 








bedontethasone dipropioiu 


te 








0.367 




budesonide 












0.312 


IWIYVACET9-45 


0.021 


0.021 


0.001 


0.039 


0.001 


0.039 


TWEEN60 


0.142 


0.142 




0.158 




1.171 


ethanol 


5.642 


5.642 


0.735 


11.00 


0.183 


11.50 


n-butan 














heptafluoropropane 


94.053 


94.053 


99.235 


87.216 


99.449 


86.978 



The Examples of above illustrate the preparation of suspension aerosols which are easily 
redispersed. In order to achieve better homogenisation of the mixtures and to avoid 
adsoiptive effects, the addition of 0.5 - 20 %, especially 0.5 - 1 2 % ethanol is 



recommended. 



- 14- 



What IS claimed is: 



1. A pharmaceutical composition for use as an aerosol comprising: 

a) a liquefied propellani gas or propellani gas mUture having a vapour pressure of more 
than 1 bar and less than 6 bar (20X) from the group consisting of unsubstiluted 
hydrocarbons and partially to completely fluorinated hydrocarbons; 

b) a non-ionic surfactant from the group consisting of monoacctylaicd or diacelylaled 
monoglycerides; 

c) a pharmaceutical active ingredient or active ingredient combination and. optionaUy. 

d) other conventional pharmaceutical exdpients that arc suitable for aerosol formulations. 

2. A pharmaceutical composition according to claim 1 comprising: 

a) a propellani gas or piopellant gas mixture from the group consisting of propane, 
n-buiane. isobutane. di-. tri-. or teirafluoroeUumc (I34a) and heptafluoropropane (227); 

b) a non-ionic surfactant from the group consisting of monoacetylatcd monoglycerides; 

c) a pharmaceutical active ingredient or active ingredient combination from the group 
consisting of antialleigics. betasympaUiomimetics. anticholinergics and corticoids. and. 
optionally. 

d) further conventional pharmaceutical excipienis that are suitable for aerosol formula- 
tions. 

3. A pharmaceutical composition according to claim 1 comprising: 

a) a propellani gas or propellani gas mixture from the group consisting of propane, 
n-butanc. isobutane. tetrafluoroethane (134a) and heptaHuoropropane (227); 

b) a non-ionic surfactant from the group of ti»e monoacetylated monoglycerides; 

c) a pharmaceutical active ingredient or active ingredient combination from Uie group 
consisting of disodium cromoglycate. salbutamol. salmetcrol, foimotcroU oxitropium 
bromide, ipratropium bromide, budesonide. flunisolide. beclomethasone and triamcino- 
lone, and. optionally. 

d) further conventional pharmaceutical excipients that are suitable for aerosol formula- 
tions. 

4. A pharmaceutical composition according to claim 1 comprising: 

a) the propellani gas heptafluoropropane (227); 

b) a non-ionic surfactant from the group consisting of monoacetylated monoglycferides; 

c) a pharmaceutical active ingredient or active ingredient combination from the group 
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consisting of disodiuro cromoglycate, salbutamoU salmeterol formoteroU 
oxitropiumbromide. ipratropium bromide, budesonidc, flunisolide, beclomcthasonc and 
triamcinolone and, optionaOy* 

d) further conventional pharmaceutical excipients that are suitable for aerosol formula- 
tions. 

5. A process for the preparation of the pharmaceutical composition according to claim 1 
which comprises placing the pharmaceutical active ingredient or active ingredient combi- 
nation c) in a pressure-tight vessel and introducing, in any desired sequence of the steps, 
the non-ionic surfactant b), where appropriate the conventional pharmaceutical excipi- 
ents d), and introducing the propellant gas or propellant gas mixture a), homogenising, and 
introducing the homogeneous mixture into dosing vessels suitable for aerosol formula- 
tions. 

6. A pharmaceutical composition according to claim 1 for use as an aerosol formulation in 
a therapeutic method of treatment of on the human or animal body. 

7. A pharmaceutical composition according to claim 1 for use as an aerosol formulation in 
nasal or oral inhalation therapy for the treatment of disorders of the respiratory tract 

8. The use of a non-ionic surfactant from the group of the monoacetylated or diacetylated 
monoglycerides for the preparation of a pharmaceutical composition that can be used as an 
aerosol formulaticML 
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